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ABSTRACT : PROBLEM TO BE SOLVED: To reliably take out a part from a condition of being stacked 
in bulk in a tray by sandwiching the part by moving it while detecting the existence of the 
part of a sandwiching position, and sandwiching the part by the other sandwiching means 
on the basis of a picked-up image by an image pickup means of the part placed on an 
attitude detecting table. 

SOLUTION: A hand control device 12 actuates a robot hand 3 according to output of 
various sensors of the robot hand 3, and outputs an arm control signal to a robot arm 4. A 
part 2b picked up from the inside of a heaping tray 1 is placed on an attitude detecting 
table 1 3, and a table image pickup camera 1 4 picks up an image of the part 2b on the 
attitude detecting table 13. An image processor 6 outputs estimative positional information 
and estimative attitude information on the part 2b on the attitude detecting table 1 3 by 
processing an image of the table image pickup camera 14, and an arm control device 7 
arranges a part 2c in the' prescribed direction in a prescribed position in a carrying-out tray 
15 by controlling the robot arm 4. 
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fc»a*<*ro»SB« (* * ^t± z ft* MX L- tzj^Uk 
g|5p D p2cD}tS&g«lgfci:0-'«IS«^ (|S]#) flia«:{b 

h /n v H 3 nfc^gcDSPp D p 2 &«8pr«ft 

•y * > rglfti, ^ 2 Oft» (|S) # ) W^IC*^^ 
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[0 0 0 4 ] 

L J: t fc -T -S. Sffi l£*© f -y * > 
Tg|5p n p 2 roffiiBfc<}:O f ^SrltST-§^^t$PS 2 £ t 

o^TjcJMf^ifo^OftSSPS 2 &tm-fZ> ZttfX* 

izmz. Lxm^z z. t i*m*t>xmmx& -> fc. 
[0 0 0 5] *fc, 0j«^$nfcgBp a p2t±#^(cjaoa 

(ct±g|5p c S2^¥^T^/-=i: UTt, CT^lfX®©^^ 
a<tL/=®{tlcS-^i>TS|5p D a 2 ©ffigfcJ;t>*«^^iEBi 
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ic l fc t* -y * > r««sr^-r «a««a-e* « (« 
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50 i o t±_tiem 8 . 8 0m®&^Kofe{*WM*ft 



(3) 

3 

0, 7 H±cnt>3-PC5-tr>-9-9. 10.1 1 ©&di<I 
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0 ©SPp^tfifl^B^W/Tl 8 . 8 SrfFft^-a-* J: o 
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MSKSUg 2 *BfrS©|p|#-r'E?iJ Lft 0 , ^IS^S 
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ti-S.smttH^-r^r-S)'?. 2 b ti^85g»«Sib^- 

■r>u i 3 izmmz nftgps-e* 0.14 (±^Kjg»«ai 
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7— -fjV 1 3 ±<D&fi, 2 b *ffi.®.-t%7—-7)Vm.<&t> * 
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0.11 (±^!£n fr y |>AVK3 ®± 

•y h/N>K3^*lc»LrfPffl-t*ftSS:«ldi-r«*h 

a> HWggi 2i±cn«>o^ttm#a5. 9. 1 
0, 1 i<otfnbmm,zm-3^rfflm£'<7 7. 

y 7 5 &±&iumm h u-f 1 ©±*icffi«*»* 

n-g.ct^t-n^.y h/N> K 3 iJ^tl/Oz-K-y h-T-A 4 £ 

$ -tu ;© h u-r igfft&gfr e. <£>t§&B&#< t-w 
I«*^7 5^b^>K|iMIl 2(3tu;fr£n*. c 

gflHfc&<fctfe$M*«£m2j-r*. *lt, 

>KO/R8, 8 ©Mlo^K«SfflSttS3&*fi[«-t* J: t 
i:3iD*'7hA>K3^li^f:fi ^!2JR8. 8 
£gflL'<5„ *tf>*£^ l ii7Hr>^9M8, 8 IH± 
©ifMfcfctB Lttoift^fcttx 8 . 8 TSPS 2 a 

5:»Lfct«L, ^f£/ft8, 8 SrBJUte* £ozK-y 
H 3 tJ«tt/n^.y H7-A 4 *feW)Z*txmgM 

Jtt 8 , 8 teHB^fu SPp° 2 a H$l»«iajT— 1 

3±tc«g$n^„ 
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tgB4£fHtfj L fc * h ;u 7 -b t L < (i 

^m^^^!iiL/i^-e'(-t±, a^-.y K 3 J=J;t>'n 

jK-y h T-A 4 tiiS^mS^- Fd^BMf^tcSo - ^ 

> K 3 fc«fct/a;K-y h T — A 4 l±S "f Oj^ffl h U-f 1 F*3 

20 SrjSftS-ttfcttffi-CSSULlSW h H 1 n&mS©^- 
M:ffioT^BL, SiSf/tl 0*<^Sr^abLfc 
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8. 8 0BB©ajfffl«(cS5*J:-5C»|!|-fti{fJ:0. * 

fc, iro«j#fi[gt^^*-st«I^Lfcttffir-m8 , 
• 8 *BHi;teHic u 5 -y h -fe 9 ^t>ttm«^*<ib*S 

if •to. 

[ 0 0 2 4 ] ttfe, Jil±©|jiB^r'(4, B«flWE*-K^ 
^7 >^AS)fFt- K(Ctj]0^-5^jT*^L./c^ N ft 

[ 0 0 2 5] l^±roj;-9(c, z.toWtvm&i t-«tn 
40 if, ia«*aaic«^orsps 2 a * t:-y * > r-t* c t 

7i<T'§ ^l^^-lzCi. m 8 , 8 <OW©M#&B©SPS 2 
aO^«r«tdlL<t*<?)»ftL. SPp°p 2 a «r«ai Lte h 

52 b®g^?:PllrLti,^wr\ MSdi h U -f 1 5 <nfh 

s:«{ig(zBffs«g^T-a5p D p 2 c zmm-tz z t ^r*# 

-5. fi£o7\ IIIMl!:lo-^rf7 + >y^f^iO 

jRcofe^sps 2 a f y * > crtz zbnmz < B5 0 tb"f 

50 :i 1 1 1 ^ttffia 2 a ^mSErog^T-E 
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n u xmm l tz o . soxMii^DXffia^ffii^BoBX 

1 fl^SPSp 2 a <I <h JfZimt ft 

[0 0 2 6] i/c. litftffihU^ l^^SPS2 a£b'*y 10 
SPS 2 b £ fcT-y + > ^^^Hftfeat-^^Tti^ 

T»fi©ffi«*j<fctfg» (ipIS) &I^H#t^J53ij-f <5>H* 20 

^f7^>/iTM)taif-7'in 3±tc®a-f£- 

C <h i%£ ft ^CDT% XKttltt f«y * > ^»Wtt£*J: 

[ 0 0 2 7 ] jek. ionss^^ffi l -eti. llJ«ffl h u 
>f l^^SPp n p2 a*tT«y + >r-j-*a#^ h^>K3fc 

t*Ct#Ti, «*©tr«y*>^St«J: , 3 t>e.y*> 40 
[ 0 0 2 8 ] %M50»gS2. H3tt£©»fl0>«fc«»B 

^. hiiz^ot. 1 6t4g^ix-7';n 3^t>jmai 

fflaTK-y h/xVK (»-S3##a) I 7t4i£R 

DBdifflasK-y h^> K l 6 *»ftS^**^flla*K-y h 
T-/*T-&»3. I 8(ii5«JBflHS»6^«b«5«|5S2 b<7) 
*Sffl«fll*feJ:t/«Sig» (!□!*) IfWcB^TC 50 
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[0 0 2 9 ] JXtcl&mco^TlttBfl-r^o a^.y h/\> 
K3*5«fctfnsK.y h7-/*4 tz J: 0 SSMfcHiT— "7;H 
3 ±KSRB 2 b spots n* <h . ±I5B«&3SIB 6 (4 

T-y'jimmwim^^r^Si 2 b ^«s<aait nts 

#*asffl*i»S6«l 8C±»aiffl°^»y h>^> K 1 6*5<fc 
O f H8diffln#.y hT-A 1 7*»J»U Ztitz£*)^m 
S»«dJx-r;H 3±©SP.S2 biijfittffla^-y 
>K 1 6tC<fcOW#^ti. jSjmhb^ 1 5±^if£©ffl 

[0 0 3 0] i^±^>J:-9{^. z.(»Wfe<nffM2 
If. H«*Dta«C*-^t^WS 2 a kT-y * > ^1"^ C t 
^^j#-&tcti. m 8 . 8 ©H<0«J$ffi«<0«B 2 
aO#**«ttlLaa6<«>»ftL. »ft2 a^r^f±lLfc^ 
»|LT^itf-7> l 3{C»ftS^. IEtC N 

jg^ajx-r^ 1 3 o«*H«t;:s-^T«fi 2 b ^ 

g^*W»ri-^OT% Mtfc h U-f l 5 cOBfT^coffiat-^ 
ffi«)S»-effla«rliai"'Si:t^S*. ttf^T. Hit 

tfliiSIBJ hb^l [^tc|Jj^$n/c7 l ciR(D^^g|5 D c o2 a 
*>^tt^*>Sft» J: <K , 3til+iii: i:i 

(7) f>y 4^ > r*a-etilllS»-5 d <h **-eS^o 

Clg^e-; 4^ > ^*tCTlil8lffl h U-f l PWUSi 2 a 
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a-r-&!fi5»t±tt<. L^ts g*«mf-rjn 3*& 
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SWI$n^:ttlt\ U^t. Si5p D p2b^lolofS 
ft L Tfilt ^ C t # -5 ^)T% #ftixft<03BSiB« 
^irt^tc J: »3 SPp a p 2 b ^SIS^JBr SrS izttf 
S£3R^tr'v + >r^at-TLlj«fflhU-f 1 W^LU 
IH-frttteOtfS 2 a (7)^lft(cSoa^Tp^S^uMi^J:U ; 

^ (foi§) s:i5ii»tcjpjgd-r*i»^tcttieai-e*ofcB 
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li3 0#t*ntigPS2 a$rf-y + >^UTg^ltt±!T- 
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f-y * > ^fF*£l^t*T$-t±-5> - £ ^T*# ^.CDT% # 

i^v/AifFt- Kro^-eiJWS hU-f 1 ^^>$PS 2 
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